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°Be

» alpha core + 2 valence protons
 the lightest true 2p emitter
 iInformation on correlations very limited
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Theory used for data analysis

e combination of PWIA with
Hyperspherical harmonics
method

o differential cross section In
density-matrix formalism



Parametrization of density matrix
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three free parameters:
e ratio of O* and 2* states

* level of 2* alignment
e level of interference between 0" and 2*



Counts

Invariant mass spectra fitting
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3-body internal correlation

2-body vs. 3-body decay
e 2 parameters for 2-body decay (E,IN)

« 5 additional parameters at given
energy for 3-body decay

T-system Y-system

kx’ lx
TN
N2
Jacobi
ky, ly coordinates

iIn momentum
representation

core
(D core




3-body internal correlation

2-body vs. 3-body decay
e 2 parameters for 2-body decay (E,IN)

« 5 additional parameters at given
energy for 3-body decay

full description of the
internal correlations by T-system Y-system

parameters € and 6, k.1
N N
E, A N w
E = 1V2 ‘ 1 ’
E.,. + Ey Jacobi

ky, ly coordinates
IN momentum

representation
k. -k, P

cos 0. = core
’ kac ky @ core




Counts

Test on ground state
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Test on ground state
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 well working theoretical model

o efficiency taken into account in
correct way
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Left slope of ground state
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Left slope of ground state
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iInterference of
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2+
aligned

2* non-
alighed

Internal correlations
1.4<E_<1.9MeV;6_ in (75,90) deg; T-system
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Internal correlations
1.4<E_<1.9MeV;6_ in (75,90) deg; T-system
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Internal correlations
1.4<E_<1.9MeV;6_ in (75,90) deg; T-system
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Internal correlations
1.4<E_<1.9MeV;6_ in (75,90) deg; T-system

constructive incoherent | destructive
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External correlations
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External correlations
1.4<E_<1.9MeV;6_ in (75,90) deg;

constructive incoherent destructive
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Right slope of 2*: €. comparison
2.5 <E_<3.1MeV, 8_ in (75,90) deg; T-system
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Right slope of 2*: 6 comparison
2.5<E_<3.1MeV,@_ in (75,90) deg;

constructive incoherent destructive
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Right slope of 2*: 6 comparison
2.5<E_<3.1MeV, 6, in (90,120) deg;

constructive incoherent destructive
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Left slope of 2*
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Best fits: 1.9 < E_<2.5MeV
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Best fits: 2.5 < E_<3.1 MeV
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Conclusion

* IM spectrum populated in °Li(p,n)°Be
analyzed for E_< 3 MeV

* Internal structure of 3-body continuum
with overlapping states may be revealed
In correlations

* method may become a general tool for
determination of fine effects of reaction
mechanism



Conclusion

* IM spectrum populated in °Li(p,n)°Be
analyzed for E_< 3 MeV

* Internal structure of 3-body continuum
with overlapping states may be revealed
In correlations

* method may become a general tool for
determination of fine effects of reaction

mechanism Thank for
attention
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Appendix: Experiment

Annular
telescope T1

Annular
telescope T2

full kinematics
measurement

6Li beam: 35 MeV/A; 107 pps

1H gaseous target: d =4 mm,

p~3bar, T~35K

3-particle (a and 2p)
coincidences
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Appendix: Correlations

°Li, k °Be, k'




Appendix: Theoretical model

/ N ~ Three-body

14‘\ system

e Schroedinger equation with source/ .

A JM (+ ~ J(in)M(in) I
(Hz — ET)\I]6Be( ) = O Wy |

 information on population
of 6Be from LI transition operator ~ N

= Y filg,m)Yim (7)Y (4 7 Z ”0,(]’)02251,/

1=1,2 Ilm

» analytical form of transition operator thanks to the
choice of the N-N potential used in PWIA

Vielrir) = (0i-0.) (T 7) Voexp [ ((r +1;)2/75)]
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Appendix: Theoretical model

‘A1~ Three-body

Nl ‘Q\

Differential cross section:

i rar
Z Z /0 CL ET
dqdbr did, SMs JM,J' M’

XATJMSMS (B, $0.) Ay sis (BT, Q)
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Appendix: Right slope of 2*
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Appendix: Best fits
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Appendix: Dipole modes
’Heo @ © Li @

Collective\> n <sp
AS=0"

Dipole
excitations
AL =1

resonance VS. mode
* property of particular « characteristic for
nucleus

specific reaction

* its population does not
depend on reaction
mechanism

* |ts population is given
by reaction mechanism
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